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7) Abstrac 



PROBLEM TO BE SOLVED: To obtain the subject 
composition which excels in flame-retardancy, 
contains no halogen, has high melting point and low 
volatility, and does not lower its mechanical 
properties, molding procassability, etc., by 
including a specific resin and a crosslmked 
phosphszene-based flams retardsnt 

SOLUTION; This oomposftion is obtained by 
including (AJ10D pts.wt. of a resin comprising 
(i}1-93 ptsLwt of a polyph&nytene ether resin and 
(ii) 98-1 pts.wt of a pofystyrene-based resin and 



(B) 1-30 pts.wt of crossliriked phosphazene-based 
flame retardant. The component B fa preferably such 
a compound that a compound of formula I (m Is 
3-25; Ph is phenyl) and/or formula l\ ]X1 is 
N~P(0}QPh or the like; Y1 is P{OPh}4 or the like; n 
Is 3-10,0001 fe crossSnked with a orosslnking 
group such as o-phenylene, the crosslinking group 
interposes between two Gs as a result of eliminating 
the phenyl group of the phosphazene compound, the 
content of the phenyl groups is 50-99.9% based on 
the total phenyl groups of the compound(s) of 
formula I and/or formula \\ r and there is no free 
hydroxy} group in the molecule, 
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CLAIMS 

[C!aim(s)] 

[Claim 1J (A) Tfie fire-resistant pblyphenylene ether system resin composition object 
characterized by blending (B) bridge formation phosphazene system flame retarder 1 - 30 
weight sections to the resin 100 weight section which consists of polyphenyiene ether resin 
1 ~ 99 weight sections and polystyrene system resin 99 > the 1 weight section. 
[Claim 2] (A) The fire-resistant polyphenyiene ether system resin composition object 
according to claim 1 as for which beiow 30 weight sections blended (C) tnazine frame 
content compound to the resin 100 weight section of a component 
[Claim 3] (A) The fire-resistant polyphenyiene ether system resin composition object 
* according to claim 1 or 2 as for which below 50 weight sections blended the (D) inorganic 
filler to the resin 100 weight section of a component. 

[Claim 4] (A) Claim 1 as for which below 30 weight sections blended the organic 
phosphorous compound which does not contain the (E) halogen to the resin 100 weight 
section of a component, a fire-resistant polyphenyiene ether system resin composition 
object according to claim 2 or 3. 

[Claim 5] (B) The bridge formation phosphazene system flame retarder of a components a 
genera! formula (1). 
[Formula 1] 



m i 



to 



In the Inside m of [type, the integer of 3-25 is shown. Ph shows a phenyl group. The 
annular phenoxy phosphazene and the general formula (2) which are expressed with ] 
[Formula 2] 



I CPh Ji 
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1^2000-256551 ,A [CLAIM + DETAILED DESCRIPTION] 



The inside X1 of [type is a radical. - N-P(OPh) 3 or radical-N-P(0) OPh is shown, and Y1 
is a radical. - P(OPh}4 or radicai-P(G) (GPh}2 are shown, n shows the integer of 3-10000. 
Ph is the same as the above. At least one sort of phosphazene compounds chosen from 
the group which consists of straight chain-like phenoxy phosphazene expressed with } are 
o-phenyiene group, m-phenylene group, p-phenylene group, and a general formula (3). 
[Formula 3] 




in the inside A of [type, -C(CH3)2-, -SQ2-, -S-, or -O- is shown, a shows 0 or 1. It is the 
compound over which at least one sort of bridge formation radicals chosen from the group 
which consists of a bis-phenyiene group expressed with ] come to construct a bridge, (a) 
This bridge formation radical intervenes between two oxygen atoms from which the phenyl 
group of the phosphazene compound was desorbed. (b) The content ratio of a phenyl 
group is 50 to 99.9% on the basis of the total of the above-mentioned phosphazene 
compound (1) and/or all the phenyl groups in (2). And Claim 1 which is the bridge formation 
phenoxy phosphazene compound which does not have a free hydroxy! group in (c) 
intramolecular, Claim 2, a fire-resistant poiyphenylene ether system resin composition 
object according to claim 3 or 4. 

[Claim 6j Claim 1, Claim 2, Claim 3, the fire-resistant poiyphenylene ether system resin 
Plastic solid that can fabricate and obtain a fire-resistant poiyphenylene ether system resin 
composition object according to claim 4 or 5. 

DETAILED DESCRIPTION 
[Detailed Description of the Inventionl 

[0001] 

[Field of the Invention] This Invention relates to a fire-resistant poiyphenylene ether system 
resin composition object and a fire-resistant poiyphenylene ether system resin Plastic solid. 

[0002] 

[Description of the Prior Art] Poiyphenylene ether system resin is used for the application of 
autoparis, electrical machinery and an electronic item, OA equipment Business Machinery 
Division, communication equipment, etc. from properties, such as the outstanding 
mechanical characteristic, an electrical property, and. thermal resistance. For these 
applications, fiameproofing of resin Is needed from problems, such as exoergie ignition of 
internal components. 

[0003] in order to give fire retardancy to poiyphenylene ether system resin, the method of 
adding a flame retarder is common in front of resin shaping. As a flame retarder, an 
inorganic hydroxide, an organic halogenated compound, a halogen content organic 
phosphorous compound, red phosphorus, organophosphate, a phosphazene system 
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CLAIMS 



[Claim(s)] 

[Claim I] (A) The fire-resistant poh^henylene ether system resin composition object 
characterized by blending (B) bridge formation, phosphazene system flame retarder 1 - 30 
weight sections to the resin 100 weight section which consists of polypbenylene ether resin 1 - 
99 weight sections and polystyrene system resin 99 - the 1 weight section, 
[Claim 2] (A) The fire-resistant polypheuylene ether system resin composition object 
according to claim 1 as for which below 30 weight sections blended (C) triazine frame content 
compound to the resin 100 weight section of a component 

[Claim 3] (A) The fire-resistant polypbenylene ether system resin composition object 
according to claim 1 or 2 as for which below 50 weight sections blended the (B) inorganic 
filler to the resin 1 00 wei^i section of a component 

[Claim 4] (A) Claim i as for which below 30 weight sections blended the organic 
phosphorous compound which does not contain the (E) halogen to the resin 100 weight 
section of a component^ a fire-resistant polyphenylene ether system resin composition object 
according to cl aim 2 or 3. 

[Claim 5] (B) The bridge formation phosphazene system Same .retainer of a component is a 
general formula (I). 
P+ormnla 1] 



in the inside m of [type, the integer of 3-25 is shown, Ph shows a phenyl group. The annular 
phenoxy phosphazene and the general formula (2) which are expressed with ] 
[Formula 2] 

The inside XI of [type is a radical. ~]SNP(OPh) 3 or radical-N^P(O) OPh is shown, and Yl is 
a radical - P(OPh)4 or radieal-P(D) (OPh)2 are shown, n shows the integer of 3-10000. Ph is 
the same as the above. At least one sort of phosphazene compounds chosen torn the group 
which consists of straight chain-like phenoxy phosphazene expressed with ] are o-phenylene 
group, m-pheiiylene .group, p-phenylene group, and a general formula (3). 
[Fonxnila 3] 




In the inside A of [type, -C(CH3)2~, -S02-, ~$~> Qt -O- is shown, a shows 0 or 1 . It is the 
compound over which at least one sort of bridge formation radicals chosen from the group 
which consists of a bis-phenylene group expressed with ] coma to constoct a bridge, (a) This 
bridge fonnation radical intervenes between two oxygen atoms from which the phenyl group 
of the phosphazens compound was described, (b) The content ratio of a phenyl group is 50 to 
99.9% on the basis of the total of the above-mentioned phosphazene compound (I ) and/or all 
the phenyl groups in (2)- And Claim 1 which is the bridge formation phenoxy phosphazene 
compoimd which does not have a free hydroxy! group in (c) mtramoleciilar, Claim 2, . a fee- 
resistant polyphenylene ether system resin composition object according to claim 3 or 4 
[Claim 6] Claim 1, Claim 2 ? CMm 3, the fire-resistant polyphenylene ether system resin 
Plastic solid that can fabricate and obtain a fire-resistant polyphenylene ether system resin 
eompositioB object according to claim 4 or 5. 

DETAILED DESCRIPTION 



[Detailed Description of the invention] 
[0001] 

[Field of the Invention] This invention relates to a fire-resistant polyphenylene ether system 
resin composition object and a fee-resistant polyphenylene ether system resin Plastic solid, 

[0002] >, . 

[Description of the Prior Art] Polyphenylene ether system resin is used for the application of 
autoparts, electrical machinery and an electronic item, GA equipment, Business Machinery 
Division, communication equipment, etc. from properties, smh. as the outstanding mechanical 
characteristic, an electrical property, and thermal resistance , For these applications, 
flameproofing of resin is needed from problems, such as exoergic ignition of internal 
components. 

[0003] in order to give fire retardancy to polyphenylene ether system resin, the method of 
adding a flame retarder is common in front of resin shaping. As a flame retarded an inorganic 
hydroxide, an organic halogenated compound, a halogen content organic phosphorous 
compound, red phosphorus*, organophosphate, a phosphazene system compound, etc, are 
known, 

[0004] However, halogen content compounds, such as an organic h&logenated compoimd and 
a halogen content organic phosphorous compound, pyrol yze at the time of resin shaping, 
although fire-resistant effectiveness is excellent, hydrogen haMe is generated, and the 
corrosion of m etal mold, degradation of resm> and coloring are caused, hi addition, when 
resin bums by incineration, a fire, etc., it has harmful gas and smoke to living things, such as 
hydrogen halide, md the trouble which generates dioxin further and causes environmental 
pollution. Both halogen, content compounds are using an antimony trioxide, and, generally the 
antimony trioxide is used as a tire-resistant assistant from fire retardauey improving 
remarkably. However, since an; antimony trioxide has the misgiving of a carcinogenic 
compound, there is a problem in concomitant use with a halogen content compound, 
[0005] On the other hand, the flame retarders which do not contain a halogen are inorganic 
hydroxides, such as a magnesium hydroxide and an aluminum hydroxide, red phosphorus, 
organophosphate, aphosphazene system compound, etc. However, since fire retardancy is 
discovered with the water produced in a pyrolysis, fire-resistant effectiveness must add an 
inorganic hydroxide so much low therefore, but there, is a fault that the property of resin 
original is spoiled by carrying out abundant addition. Although fire-resistant effectiveness of 
red phosphorus is high, the resin composition object has the fault. colored red. It is widely 
used front comparatively good fire-resistant effectiveness being acquired, and 
organophosphate is triphsnyl phosphate (TPP) as a typical thing, The resoroinoi scxew 
(diphenyl phosphate) (EDPP) etc. is known (JP,SS3-413,B, JP,S53~73248,A description). 



however — since these organophosphate is a liquid or a tower molting point solid-state, its 
volatility is high — reducing the thermal resistance of resin greatly **** — the blocking at the 
time of kneading — oozing out (JIJSHINGU) — etc. there is a problem, 
[0006] 

[Probiem(s) to be Solved by the Jtovention] M JP 5 H3-73590 A B 5 the polyphenyiene ether system 
resin composition object which blended the phosphazene system compound with 
polyphenyiene ether system resin is indicated. In this gazette, while heat-resistant lowering of 
the constituent which uses polyphenyiene ether, or thi s and polystyrene system resin .as a 
resinous principle is effectively controlled by combination of a phosphazene system 
compound, it is indicated that the fire-resistant grant which was superior to phosphoric ester is 
attained/However, with a technique given in this gazette, polj^henylene ether and 
polystyrene system resin are set to the constituent used. as a resinous principle. The fee- 
resistant advanced fire retardaney which attains the fire-resistant assessment V-0 in the fee- 
resistant examination as which the content of polystjTsne system resin is speciiBed to UL-94 [ 
excellent, in the high resin composition object (for example, resin composition object whose 
content of polystyrene system resin is 30 to 90 weight %) ] cannot be given. 
[0007] Moreover, to JP,H7-2 16235 ,A> the fiaine-retardant-resin constituent which blended the 
salt of (1) phosphazene system compound and (2) cyanixric acid or isocyanuric acidL and a 
melamine compound with thermoplastics as a flame retarder is indicated. A resin composition 
object not generating volatile constituents, such as hydrogen halide, and having high fire 
retardancy, a mechanic a! characteristic, and hydrolysis-proof nature is indicated by this 
gazette. However, although this gazette has the concrete description which carried out 
flameproofelg of the polyphenyiene oxide resin (PPO> ie^ polyphenyiene ether (PPB) resin) 
which is comparatively easy to carry out flameproofing There is no concrete description 
which carried out flameproofmg of the denaturation PPE resin which blended the polystyrene 
system resin made very difficult [ flameproofing ]. When this invention person actually 
blends the above-mentioned flame retarder with high denaturation PPE resin (content of 
polystyrene system resin; 30 to 90 weight %) of the content of polystyrene system resin. It 
was impossible for dripping to have happened and to have given during combustion, 
sufficient fee retardaxicy (advanced fee retardancy which attains the fire-resistant assessment 
V-0 in the fire-resistant examination specified to DL-94) for this denaturation PPE resin. 
[0008] 

[Means for Solving the Problem] this invention person fomid out that sufficient fire 
retarda&cy for thi s resin could be given by blending a bridge formation phosphazene system 
flame i^etarder with the resin which consists of polyphenyiene etlier resin and .polystyrene 
system resin, as a result of inquiring wholeheartedly that the above-mentioned technical 
problem should be solved. Moreover, this invention person found out that much more 
advanced fire retardaney could be given with ins resin by blending a bridge formation 
phosphazene system flame retarder and a triazine frame content compound with the resin 
which consists of polyphenyiene ether resin and polystyrene system resin. 
[0009] As opposed to the resin 100 weight section which consists of (A) polyphenyiene ether 
resin 1 - 99 weight sections and polystyrene system resin 99 - the 1 weight section according 
to this invention (B) The fire-resistant polyphenyiene ether system resin composition object 
characterized by blending 1 - 30 weight section for a bridge formation phosphazene system 
flame retarder is offered, 

[0010] Moreover, according to this invention, the resin 100 weight section which consists of 
(A) polyphenyiene ether resin 1 - 99 weight sections and polystyrene system resin 99 - the 1 
weight section is received, (B) The fire-resistant polyphenyiene ether system resin 
composition obj ect which blended (C) triazine frame content compound with the constituent 
which blended 1 - 30 weight section for the bridge formation phosphazene system flame 
retarder to the resin 100 weight section of the (A) component further below in 30 weight 



sections is offered. 

[001 1 ] Moreover, according to this invention, the flame-retardarit-resm constituent with 
which the organic phosphorous compound which does not contain below 50 weight sections 
and/or the (E) halogen for the (D) inorganic filler farther was blended with the above- 
mentioned fire-resistant polyphenyiene ether system resin composition object below as lor 30 
weight sections is offered. 

[0012] Furthermore, according to this invention, the fire-resistant polyphenyiene ether system 
resin Plastic solid which can fabricate and obtain various kinds of above-mentioned .fire- 
resistant polypbenyiehe ether system resin composition objects is offered. 
[00 1 3] [ according to this invention ] even if it is polyphenyiene ether system resin with high 
content of inflammable high polystyrene system resin High-melting and the property of low 
volatility and. resin [, such as a mechanical property and fabricating-operation nature, ] 
original are not reduced excluding a halogen, the blocking at the time of kneading ~~ oozing 
out - etc.— it is satisfactory, and dripping cannot be caused during combustion, but it can be 
considered as the resin composition object equipped with the advanced fire retardancy which 
attains the fire-resistant assessment V-0 in the fire-resistant examination specified to IJL-94. 

[0014] . , . . 

[Embodiment of the inventi on] [Resinous principle] Polyphenyiene ether resin whien is the 
(A) component of this invention is a following general fonnula, for example. [0015] 
[Formula 4] 



[0016] Arnong[ Rl 1 [type, R2, R3, and R4 are th.e same or different, and show me alkyl 
groupof a hydrogen atom or carbon numbers 1-3. It is the polymer which consists of a 
structural unit expressed, with }. The above-mentioned structural unit may be the 
homopolymer which consists of one sort, and polyphenyiene ether resin of this invention may 
be a copolymer which consists of two or more sorter of the abo ve-mentioned structural unit. 
[0017] As a concrete example of such polyphenyiene ether resin For example, the Fori (2, 6- 
dhnethyl l f 4-phenyiene) ether, the Fori (2, 6-diethyl 1, 4-phenylene) ether. The Fori (2, 6- 
diprooyl 1, 4-phenylene) ether, the Fori (2-methyl 6-ethyl 1, 4-phenylene) ether, The Fori (2- 
methyl 6-propyi 1, 4-phenylene) ether, The Fori (2-ethyl, 6-propyl 1, 4-phenylene) ether. The 
copolymer of 2 and 6-dimethylphenol and a 2, 3, and 6-trimethyl phenol, The copolymer of 2 
and 6~dimethylphenol and 2, 3, and 6-triethyl phenol, The copolymer of 2 and 6-dietliyl 
phenol, copolymer! [ of a 2, 3, and 6-trimethyl phenol ], 2, and 6-dipropyl phenol, and a 2, 3, 
and 64iimethy! phenol etc. is mentioned, and especially Fori (2, fee 6~dimethyi 1, 4- 
phenylene ether) is desirable in it. 

[0018] these polyphenyiene ether resin the 4th edition "experimental science lecture" - the 
28th volume Folymer composition According to the laboratory procedure of a description, it 
may be compounded [ page / 182nd ] easily. 

[001 9] Polystyrene system resin which is other one (A) component of this invention is a 
following general formula, for example, [0020] 
[Formula 5] 



[0021] In. the inside R5 of [type, the alky! group of a hydrogen atom or carbon numbers 1-3 is 



shown, R6 shows the aliyl group of a halogen atom or carbon numbers 1-3. 1 shows the 
integer of 0> or 1-3 . It is tesm which, contains the structural unit expressed with ] at least 
25weight % or more in the polynier. 

[0022] As a concrete example of such polystyrene system resin, polystyrene, rahber 
denaturation polystyrene, (high impact polystyrene), a siyrene butadiene copolymer, a styrene 
butadiene acryioiiitrile copolymer, etc. can be mentioned. High impact polystyrene is suitably 
used in it . The rubber denaturation polystyrene which denaturalized of rubber components, 
such as polybutadiene styrene copolymer robber and EFDM, is included by polystyrene 
system resin of this invention. 

[0023] Polyphenylene ether resin is [ polystyrene system resin of the Mending ratio of coal of 
polyphenylene ether and polystyrene system resin ] usually 99 - I weight section to 1 - 99 
weight section. 

[0024] [Bridge formation phospha^ene system flame retarder] As a bridge fonnation 
phosphazene system flame retarder which is the (B) component of this invention* it is a 
general formula (I), for example* 
[0025] 
[Formnia 6] 



[0026] m the inside m of [type, the integer of 3-25 is shown. Ph. shows a phenyl group. The 
annular phenoxy phosphazene and the general formula (2) which are expressed with ] 
[0027] 
[Formula 7] 



[0028] The inside XI of [type is a radical. - N-P(OPh) 3 or radicd^N-P(O) OPh is shown, 
and Yl is a radical. - P(OPh)4 or radical-P(O) (OPh)2 are shown, n shows the integer of 3~ 
10000, Ph is the same as the above. At least one sort of phosphazene compounds chosen from 
the group which consists of straight chain-like phenoxy phosphatase expressed with ] are o- 
phenyl ene group, m~phenylene group, p-phenylene group, and a general formula (3), 
[0029] 
[Formula 8] 



[0030] In the inside A of [type, ~C(CH3)2-v -S02-, or -0- is shown, a shows 0 or 1 . It is 
the compound over which at least one sort of bridge formation radicals chosen from the group 
which consists of a bis-pbenylene group expressed with ] come to construct a bridge., (a) This 
bridge formation radical intervenes between two oxygen atoms from which the phenyl group 
o f the phosphazene compound was desorbed. (h) The content ratio of a phenyl group can 
mention the bridge formation phenoxy phosphazene compound which does not have the 
hydroxy! gro up free to (c) intramolecular which is 50 to 99. 9% on the basis of the total of the 
above-mentioned phosphazene compound (1) and/or all the phenyl groups in (2). In the 
above-mentioned general formula (2), the integer of n of 3-1000 is desirable. 
[0031] According to this invention* it is a general fbnnuia (4), 
[0032] 



[Formula 9j 



[0033] It is the same as the above the inside m of [type. Amular dieWoropbospliazene and the 

general formula (5) which are expressed with ] 

[0034] 

(Forximia 10] 



[0035] In the inside X2 of [type, radical-N^P[ N-PC13 or radical] (O) CI is shown, and Y2 is 
a radical. - PC14 or radical-P(O) CU are shown, n is the same as the above. To at least one 
sort of diehlorophosphazene compounds chosen from the group which consists of straight 
chain-like dichlDrophosphazerie expressed with ] > it is a general formula (6), 
[0036] 

[Formula 11} 



[0037] In the inside M of [type, alkali metal is shown. The alkali-metal phenolate expressed 

with ], and a general fommla (7) 

[0038] 

[Fqmlula 12] 



[0039] It is the same as the above the inside M of [type, Alkali-metal JIFENQRATQ and the 

general formtSla (8) which are expressed with ] 

[0040] 

[Formula 13} 



[004 1 ] It is the same as the above the inside A, a, and M of [type. It is marmfactuxed by 
making mixture with at least one sort of JIEENORATO chosen from the group which consists 
of alkali-metal JIFENORATO expressed with ] react, and making the afcove-meritioncd 
alkali-metal phenolate react to the compound subsequently obtained farther. 
[0042] [ namely, tfee bridge fomiation phenoxy phosphatase compound of to invention j [ at 
least one sort of diohlorophosphazene compounds chosen from the group which consists of 
straight chain-like ciichlorophosphazene expressed with annular dichlorophosphazene and the 
general formnla (5) which are expressed with the above-mentioned general formula (4) ] 
Mixture with at least one sort of JIFENORATO chosen from the group which consists of an 
alkali-metal phenolate expressed with a general formula (6) and alkali-metal JIFENORATO 
expressed with alkali-metal JIFENORATO and the general formula (8) which are expressed 
with a general formula (7) is made to react (the first process). Subsequently, it is 
manufactured by what is made for the above-mentioned alkali-metal phenolate to react to the 
compound obtained further (the second process), 

[0043] According to research of this invention person, it became clear that the reactivity over 



the diehlorophosphazene compound of alk&Ii-tnetal. JIFENORATO expressed with a general 
formula (7) and a general formula (8) was extremely low compared with it of an alkali-metal 
phenolate which is expressed with a general formula (6). [ if mixed heating of the alkali-metal 
phenolate expressed with a dichlorophosphazene compound and a general formula (6) is more 
specifically earned out, the phenoxy phosphazene which the chlorine atom permuted by the 
phenoxy group will generate, but j Even if it carries out mixed heating of alkdi-metal 
JIFENORATO expressed with a dicMorophosphazene compound, a general formula (7), 
-.and/or a general fomiula (8),- a substitution reaetioxi hardly occurs. This is considered that the 
solubility to the solvent of a3Jcaii-metal JIFENORATO is extremely low^ and dassoeiaimg 
thoroughly by the system of reaction haa become a cause, 

[0044] Therefore, for example, fee method to JP,S5 1-47042,A, namely, [ the 

method to which m ake an alkali -metal pheno late react to a dicMoropho sphazene compound, 
and alkali-metal JIFENORATO is subsequently made to react J It is dramatically difficult to 
permute thoroughly the chlorine atom which remains after a reaction with an alkali-metal 
phenolate by alkali-metal JIFENORATO, Even if one OM radical of alkali-metal 
JIFENORATO reacted with the chlorine atom in a dicMorophosphazene compound* OM 
radical of one end which remained will become difficult to react with other chlorine atoms, 
this OM radical will be changed into an OH radical, and the phosphazene eompoimd with 
which the hydroxy! group remained as a result will generate. 

[0045] On the other hand, according to this invention, the mixture of an aLkali-xnetal 
phenolate and alkali-metal JIFENORATO is made to react to a dichlorophosphazene 
compound, Subsequently, by adopting the specific composition of making an alkali-metal 
phenolate react to the compound obtained further Without making a free hydroxy! group 
remain in intramolecular, M of both OM radical of alkali-metal JIFENORATO and the 

phenoxy (that is, molecular weight increased) phosphazene compound over which two 
oxygen atoms combined with the phosphorus atom m a dichlorophosphazene compound, and 
the bridge was constructed is manufactured. 

[0046] [ the dichlorophosphazene compound expressed with the general formula (4) and 
general formula (5) which are used as one of the raw materials in the manufacturing method 
of this invention ] For example, according to the well-known method of a description, it can 
, manufacture to JP ? S57-87427 5 A, JP S S5S^196043> JP,S61~13633, JP ? S62~2Qi24,B i etc. If the 
example is shown, it can manufacture by making an ammonium chloride and a phosphorus 
peniaehloride (or an munonium chloride, a phosphorus trichloride, and chlorine) react at 
about 120-130 degrees C, and carrying out demineralization oxidation in chlorobenzcne, first, 
[0047] As an alkali-metal phenolate expressed with a general formula (6), a well-known thing 
can be used widely conventionally, for example, a sodium phenolate, a potassium phenolate, a 
lithium phenolate, etc, can be mentioned. These alkali-metal phenolate can use one sort 
independently, or can use two. or more sorts together. 

[0048] In alkali-metal JIFENORATO expressed with a general formula (7), two radical-QM 
(M is the same as the above) may be in alt** meta or which physical relationship of Para. As 
an example of this alkdi-metai JIFENORATO, alkahne metal salt, such as resorcino!, 
hydroquinone, and a catechol, can be mentioned^ for example. Also in these, sodium salt and 
lithium salt are desirable, This alkali-metal JIFENOR ATQ can use one sort independently, or 
can use too or mere sorts together, 

[0049] As alkah-metai JIFENORATO expressed with a general formula (8) For example, 
alkaline metal salt, such as ~ oxydi phenol, and - sulfonyl diphenol (bisphenol S), and 4 and 
4 , ~isopropyIidene diphenol (bisphenol A), 4, and 4 ? 4, 4^-thiodiphenol, 4, and 4 % 4 -diphenol 
etc. can be mentioned. Also in these, sodium salt and lithium salt are desirable, This alkali- 
.metal JIFEHORATO can use one sort independently, or can use two or more sorts together. 
[0050] hi this hwention, alkali-metal JIFENORATO expressed with alkali-metal 
JIFENORATO and the general formula (8) which are expressed with a general formula (7) 



may bo used independently, respectively, and these may be mixed and used. 
[0051] In the first process of the manufe-cturmg m ethod of this invention so that the chlorine 
atom in a dichlorophosphazene compound may not be altogether consigned by a reaction with 
an alkah-metal phetkolate and alkali-metal JIFBNOKATO That is, it is desirable to adjust the 
amount of an a&ah^M phmolate Md J1FENORATO used as the oMorine 

atom in. a dichlorophosphazene compound remains in addition also by a reaction with an 
alkali-metal phenolate and alkali-metal JIFENDRATO. thereby, both-OM. radical (M is the 
same as the above) of alkali -metal JIFENORATO combines with the phosphorus atom of a ^ 
dichlorophosphazene compoitnd. What is necessary is for about 0-D5-0.9Eq of the amount of 
an aikaii^metal phenolate and the alkali-metal JTFEHORATO used just to be usually about 
Q4-Q.8Eq preferably with the total quantity of both phenolafes on fee basis of the chlorinity of 
a dichlorophosphazene compound at the first process. 

[0052] In the second process of to manufacturing method of this itwention^ it is desirable to 
adjust the amount of the altcah-metal phenolate used so that all of all of the chlorine atom and 
the free hydroxy! group in fee compound generated at the first process of the above may be 
consumed by a reaction with an alkali-metal phenolate. What is necessary is lor about 1~ 
L5Eq of the amount of the alkali-metal phenolate used just to be usually about l-L2Eq 
preferably on the basis of the chlorinity of a dichlorophosphazene compound in this invention, 
[0053] this invention ~~ the using rate (alkali-metal JIFEMORATO / alkali-metal phenolate ~~) 
of an alkali-metal phenolate (total quantity used at the first process and the second process), 
and alkali-metal JTFENGRATO The mole ratio should just usually set 2000-every/to 1 / 20 - 
1/6 preferably 4 intensity . 

[0054] the reaction of the first process and the second process - each usual room temperature 
- it is preferably carried out under the temperature of about 80-1.40 degrees G, and about 150 
degrees C is usually completed preferably in about 3 to 7 hours for about 1 to 12 hours. Each 
reaction of the first process and the second process is usually performed in organic solvents, 
such as haiogenated-aromatics hydrocarbons, such as aromatic hydrocarbon, such as benzene, 
toluene, and a xylene, mono-chlorobenzene, and dichlorob enzene. 

[0055] The bridge formation phenoxy phosphazene compound of this invention manufactured 
by the above-mentioned reaction follows the usual isolation methods, such as washing, 
filtration, and desiccation, and can be easily isolated and refined from a reaction mixture, for 
example. 

[0056] The bridge formation phenoxy phosphazene compound of this invention is in within 

the limits whose decomposition temperature is 250-350 degrees C 

[0057] [ moreover, the content ratio of the phenyl group in the bridge formation phenoxy 

phosphazene compound of this invention ] It is SO to 99,9% on the basis of the total of all the 

phenyl groups in the annular phenoxy phosphazene of a general formula (1), and/or the 

straight chain-like phenoxy phosphazene of a genera! formula (2), and is 70 to 90% 

preferably. 

[0058] in addition, when the end groups XI and Yl in a general formula (2) change with 
reaction conditions etc., and are the usual reaction conditions and a mild reaction is 
perfonned, for example by the system of xion-water XI is set to -N^P(OPh) 3 and Yl 
becomes the structure of -P(GPh}4* "When it reacts by a severe reaction condition which is a' 
reaction condition that moisture or alkali metal hydroxide exists in the system of reaction, or a 
transition reaction produces XI will be in the state where XI other than the stracture of- 
P(GPh)4 is intermingled by ~3SNP(QPh) 3 and Yl, and the thing of the structure of -P(G) 
(OPh)2 is intermmgied by -N-P(O) OPh and Y L 

[0059] The bridge formation phenoxy phosphazene compound of tMs invention is useful as a 
flame retatder. 

[0060] [ the flame retarder which consists of a bridge formation phenoxy phosphazene 
compound of this invention ] Excluding [ therefore ] a halogen, it pyrolyzes at the time of 



resin molding, and hydrogen, halide is generated, and when the corrosion of metal mold, 
degradation o£resin> and coloring are not caused and resin burns by a fee etc., hami&l gas or 
smoke to a .living thing,, such, as hydrogen halide, are not generated. Moreover, the bridge 
formation phenoxy phosph&zene compound of this invention has low volatility, and does not 
reduce the - molding temperature of r^sia, and does not have blocking or that ooze out 
(JUSHMGU) and problems, such as dripping at the time of combustion, ari se at the time of 
kneading. 

[0061] Furthermore, the flame retard er which consists of abridge formation phenoxy 
phosphazene ;.compouBd. of this invention has not reducing molecular weight of resin and 
reducing [ little ] the properties of resin original, such as mechanical properties, such as shock 
resistance* themial resistance, and. fabiicating-operation nature, by combination of a flame 
retarded 

[0062] [Tiiazine frame content compound] The triaziue frame content compound which is the 
(C) component of this invention is a component (fire-resistant assistant) for using it with a 
phospha^ene system flame retarder, and raising fire retardaney further. 
[0063] In this invention^ as long as it is the compound which contains the triazine .frame in 
intramolecular as a triazine ftame content compound, a well-known thing can be used widely 
conventionally. As an example of a triazine frame content compound For example, a 
melamine (the following type (9)) 5 MERAMIJ (the following type (10)}, MEREMIJ (the 
following type (1 Although a melon (product of dsammonia of MEREMO 3 to three 
molecules),, a melamine SHLANXJ rate (the following type (12)), a phosphoric-acid melamine 
(the following type (13)), SAKUSHIMO guanamine (the following type (14)), melamine resin 
(the following type (15)% etc, can be mentioned A melamine SHIANCJ rate is desirable 
especially from a viewpoint of volatility-proof and dispersibility. 
[0064] 

[Foraiula 14] - 



[0065] [Fke-resistant polyphenyiene ether system, resin coxnpositioB object] [ the loadings of 
the bridge formation phosphazene system flame retards .of the (B) component bieaided into 
the fke-tesistant polyphenyiene ether system resin composition object of this invention ] (A) 
It is 1 ~ 30 weight section, to . the resin 100 weight section which consists of the polyphenyiene 
ether resin 1 - 99 weight sections and the polystyrene : system resin 99 - 1 weight section 
which are a component 

[0066] [ moreover, the loadings of the triazine frame content compound of the (C) comp onent 
blended into the ire-resislant polyphenyiene ether system resin composition object of this 
iaveniion ] { A) They are below 30 weight sections to the resin 100 weight section which 
consists of the poiyphenylene ether resin I - 99 weight sections and the polystyrene system 
resin 99 - 1 weight section which are a component, [ namely, the fire-resistant polypheny! ene 
ether system resin composition object of this invention with which the Marine frame content 
compound of the (G) component was blended further ] (A) The resin 100 weight section 
which consists of the polyphenylene ether resin 1 - 99 weight sections and the p olystyrene 
system resin 99 - 1 weight section which are a component, (B) The "bridge: formation, 
phosphazene system flame retarder 1 of a component ~ 30 weight sections, and below the ■ 
triazine frame content compound 30 weight section of the (C) component consist of the 0.1 - 
30 weight section preferably, 

[0067] [ especially the desirable presentation of the fire-resistant polyphenyiene ether system 
resin composition <>bject of this invention ] (A) The resin 100 weight section which consists 
of the polyphenyiene ether resin 1 -70 weight sections and the polystyrene system resin 99 - 
30 weight sections which are a component, (B) The bridge formation phc^phazene system 
flame retarder I of a component - 30 weight sections, and below the triazme. firame content 
compound 30 weight section of the (C) component are. 0,1 - 30 weight section preferably. 
[00683 [Inorganic filler] An. inorganic filler can be blended with the fire-resistant 
polyphenyiene ether system resin composition object of Ms invention, in order to raise the 
mechanical physical properties of resin, and/or in order to raise dripping tightness ferther. 
[0069] As an inorganic filler, a well-known resin filling agent can be used widely 
conventionally. For example, a mica, a kaolin, talc, a silica, clay, a barium sulfate, A barium 
carbonate, a calcium carbonate, a calcium sulfate, a calcium silicate, Titanium oxide, a glass 
bead, a glass balloon, a glass flake, a glass fiber, Fibrous titanic-acid alkali metal^(potassinm 
titanate fiber etc.), fibrous boric-acid transition metal salt (boric-acid aluminum fiber etc, ), 
Fibrous boric-acid alkaline earth metal salt (boric-acid magnesium fiber etc.), a zinc-oxide 
whisker. A titanium oxide whisker, a magnesium-oxide wMsker, a gypsmn-fibrosuin wMsker, 
An aluminum silicate (mineral name mullite) whisker, a calcium silicate (mineral name straw 
SUTONAJTO) whisker, A silicon carbide whisker, a titaaiinm carbide whisker, a silicon 
nitride whisker, a titanium nitride whisker, a carbon fiber, an alumina fiber, an alumina silica 
fiber, a zirconia fiber, a quartz fiber, etc. can be mentioned. 

[0070] Also in these inorganic fillers, fibrous titanic-acid alkali metal, fibrous boric-acid 
transition metal salt. Fibrous boric-acid alkaline earth metal salt, a zinc-oxide whisker, a 
titanium oxide whisker, A magnesium-oxide whisker, an aluminum silicate whisker a 
calcium silicate whisker, A silicon carbide whisker, a titanium carbide whi sker, a silicon 
nitride whisker. What has shape amsotropy, such as fibrous material, such as a titanium 
nitride whiskey and arnica, is desirable, and fibrous titanic-acid alkali metal, fibrous boric- 
acid transition metal salt, fibrous boric-acid alkaline earth metal salt, a titanium oxide 
whisker, especially a calcium silicate whisker, etc. are desirable, 

[0071] One sort can be independently used for these inorganic fillers, or they cm use two or 
more sorts together. 

[0072] Also in these inorganic bulking agents, what has shape anisotxopy, such as whiskers 
and a mica, can be used preferably. 



[0073] As the blending ratio of coal of an inorganic filter to poi}phenyIene ether system resin 
"When the. balance of improvement in mechanical physical properties and improvement in the 
fire-resistant engine performance is taken, into consideration, it is [ below 50 weight sections ] 
usually good, although not limited in particular per polyphenylene ether system resin 100 
weight section to consider it as 1 - 50 weight section preferably. 

[0074] [Organic phosphorous compound which does not contain a halogen] In order to raise 
the fire retardancy further, the organic phosphorous compound (it is called the following 
"halogen free organic phosphorous compound") which does not contain, a halogen can also be 
blended with the fire-resistant polyphenylene ether system resin composition object of this 
invention. 

[0075] It is weH-knowii that a halogen free organic phosphorous compoi^nd raises the fee 
retardancy of the matrix of resin etc. conventionally, However, the synergistic effect was 
discovered and this invention person, found out that fire-resistant effectiveness was heightened 
remarkably, when the bridge formation phosphaxene system flame retarder and halogen free 
organic phosphorous compound which are used in this invention were used together. 
[0076] As a halogen free organic phosphorous compound, a well-known thing can he used 
widely conventionally* For example, the thing of a description can be mentioned in JP.H6- 
190033, JPJHa-1153iS2A JB,H5-1079 9 A, JP,H6^22277^, alXS, Pat No. 5122556 
Description, etc. 

[0077] More specifically, for example Trimethyl phosphate, trxethyl phosphate, Trihutyl 
phosphate, -tnoc1^ho^bate,---td]^^ayl phosphate, Tricresyl phosphate* trixylyl phosphate, 
cresyl diphenyl phosphate, Xylyl diphenyl phosphate, bird RUJIKI si'lyl phosphate, 
Phosphoric ester, such as tris (noryl phenyl) phosphate and diphenyl (2-ethylhexyl) 
phosphate, Hydroxyl- group content phosphoric ester, such as resorcinol dipheD j/l phosphate 
and hydroquinone diphenyl phosphate, 1, 3-phenylene screw (2, 6-dixyIenyl phosphate), A 
resorcinol screw (diphenyl phosphate), a hydroquinone screw (diphenyl phosphate). The 
hisphenol A screw (diphenyl phosphate), a hisphenol S screw (diphenyl phosphate), A 
resorcinol screw COKISHMMU phosphate), a hydroquinone screw (JIKISHIRIRU 
phosphate), the hisphenol A screw (JITGRIRIJ phosphate), a biphenol A screw 
(J33CISH1MRU phosphate), Gondensed-phosphoric-acid ester compounds, such as a hisphenol 
S screw (JIKISBIRIRO phosphate), A phosphine or phosphine oxide compomids, such as a 
bird lauryl phosphine, triphenyl phosphine, a tritolyl phosphine, triphenylphosphine oxide, 
and tritolyl phosphine oxide, etc. can be mentioned. 

[0078] Also in a these halogens free organic phosphorous compoim4 triphenyl phosphate, 
Tri cresyl phosphate, trixylyl phosphate, 1, 3~phenyiene screw (2 ? 6-dixyIenyl phosphate), A 
resorcinol screw (diphenyl phosphate), a hydroquinone. screw (diphenyl phosphate), The 
hisphenol A screw (diphenyl phosphate), a. resorcinol screw (JIKISHIRIRIJ phosphate), 
Condensed-phosphoric- acid ester compounds, such as a hydroquinone screw (JDQSHIRIRU 
phosphate) and the hisphenol A screw (I1TOR1RU phosphate), Phosphine oxide compounds, 
such as triphenyiphosphine oxide and tritolyl phosphine oxide, etc, are desirable. Triphenyl 
phosphate, 1, 3~phenylene screw (2, 6-dixylenyl phosphate), a resorcinol screw (diphenyl 
phosphate), a resorcinol screw (JIKISHMMU phosphate), triphenyiphosphine oxide, etc, are 
especially desirable. 

[0079] One sort can be independently used for a halogen free organic phosphorous 
compound, or it can use two or more sorts together. 

[0080] As the blending ratio of coal of a halogen free organic phosphorous compound to 
polyphenylene ether system resin When the balance of improvement in mechanical physical 
properties and iisprovemmt in the fire-resistant engine performance is taken into 
consideration, it is [ below 50 weight sections ] usually preferably good [ below 30 weight 
sections ], althongh not limitedin particular per polyphenylene ether system resin 100 weight 
section to consider it as 1-30 weight section more preferably. 



[0081] [Various aMtives] [ an object ] although the foe-resistant poiyphenylene ether system 
resin composition object of r tMs mvention is a resin composition object which discovers the 
outstanding ; fee-resistant effectiveness wimout using the compound mntamhig halogens, such 
as chlorine and a bromine, as a fianieproofing component Usually, the additive for well- 
known fiameproofing used can be suitably combined in the range which does not spoil the 
outstanding effectiveness, and it can also add. 

[0082] If the additive &r fiameprooftng usually discovers the Earn eproofing effectiveness, 
there will be no limit in particular. Metallic oxides, such as a zinc oxide, tin oxide, an iron 
oxide, molybdenum . oxide, copper oxide, and a manganese dioxide, Mi aluminum hydroxide, 
a magnesium hydroxide, zirconium hydroxide, the aluminum hydroxide that carried out oxalic 
acid Jrocessmg, Metal hydroxides, such as a magnesium hydroxide processed with the nickel 
compound, a sodium carbonate, Alkaline metal salt or alkaline earth, metal salt, such as a^ 
calcium carbonate, a barium carbonate, and alkyl sulfbnic-acid sodium. Chlorinated paraffin, 
par chloro cyelo pentadecane, tetrabromobisphenoi A, An organochlorine compound or 
organic bromine compounds, such as an epoxy resin, bis(tribromo phenoxy) ethane, and 
bis(tetra-bromme FUTARU imino) ethane, Antimony compounds, such as an antimony 
trioxide, antimony ietroxide, antimony pemoxide, and sodium autimonate, Nitrogen 
containing compounds, such as red phosphorus, a halogen content phosphoric ester 
compound, a halogen content condensed-phosphoric-acid ester compound or a phosphonate 
compound^ guanidihe sulfamate, an ammonium sulfate, ammonium phosphate, ammonium 
polyphosphate, and alkylam^ 

such as boron compounds, such as metaboric acid barium and ammonium borate, silicone 
polymer, and a silica, and heat expansibility etc. can be mentioned. 

[0083] One sort can be independently used for the additive for these fiameproofing, or it can 
use two or more sorts together. 

[0084] FiuthernK>re, it can blend with this invention fire retardancy poiyphenylene ether 
system resin composition object from the former in the range which does not spoil the 
outstanding property, combining various well-known resm additives Suitably. As a resin 
additive, for example Drip inhibitors, such as flame retarders other than the above, and 
polytetra Auoroethylene resin (PTFE) (dropping inhibitor). An ultraviolet my ab sorbent, light 
stabilizer, an antioxidant a shielding agent, metal deactivator, a quencher, a heat-resistant 
stabilize^ lubricant, a release agent, a coloring agent, an antistatic agent, an antioxidant, a 
plastkizer, an impact strength improvement agent, a cempatibilizer, etc, can be mentioned. 
Moreover, you may blend various well-known additives further conventionally in order to 
give fog resistance! fungus resistance, antibacterial properties, or other functionality. 
[0085] [Manufacture of this invention fiame-retardant-resin constituent] [ the fee-resistant 
poivphenylene ether system resin composition object of this invention ) To poiyphenylene 
ether system resin, the" above-mentioned bridge formation phosphazene system frame reiarder 
and if needed A triazine frame content compound, Weighing capacity of the specified 
quantity of the various additives for mi inorganic filler, a halogen .free organic phosphoi-ous 
compound, and fiameproofmg and other additives or the optimum dose can be carried out, 
and it can add, and can obtain by mixing and kneading by a well-known method. For 
example, the resin composition object of this invention can be obtained by kneading powder, 
a bead, a flake, or the mixture of each component of a pellet type using .kneading machines, 
such as extruders, such as I shaft extruder and a biaxial extruder, a Banbury . mixer, a 
pressurized kneader, and 2 roils, etc. Moreover, when there is the need of bl ending a liquid, it 
can knead with an above-mentioned extruder or an above-mentioned kneading machine etc. 
using well-known liquid injection equipment. 

[0086] [This invention fiame-retardant-resin Plastic solid] By fabricating fee fire-resistant 
poiyphenylene ether system resin composition obj ect of this invention, a fire-resistant 
poiyphenylene ether system resin Plastic solid can be acquired. For example, of course, the 



extrusion-molding article of various configurations, such as a resin sheet, a sheet, a film- and a 
section shape, can be manufactured from conventionally weH4mown shaping means, such as 
press forming, injection molding, and extrusion molding, aud it is also possible to 
maiinfaeture the resin sheet of a bilayer or three layer systems using a co-extrusion kneading 
machine etc. 

[0087] [ thus, the fire-resistant polyphenylene ether system resin eoxnposition object of this 
invention and the fire-resistant polyphexiylene ether system resin Plastic solid which are 
acquired ] It can be used for the broad industrial fields, such, as the electrical and electric 
equipment, an electron and cornmimicaiion, agricultoxe-and^fbrestry fishery, mining, 
construction, food, fiber, clothing, Medical Science Division, coal, petroleum, rubber, leather, 
an automobile, a precision mechanical equipment, timber, furniture, printing, and a musical 
instrument. 

[0088] More specifically [ the fire-resistant polyphenylene ether system resin composition 
obj ect of this invention, and a fire-resistant polyphenylene ether system resin Plastic solid ] A 
printer, a personal; computer, a word processor, a keyboard, PDA (small information 
terminal), Telephone, facsimile, a copying machine, ECR (electronic cash register), a 
calculator, Clerical work and QA equipment^ such as an electronic notebook, an electronic 
dictionary, a card, an electrode holder, and stationery, A washer, a refrigerator, a cleaner, a 
microwave oven, lighting fitting, a game machine, an iron. Electrical household appliances 
and electrical equipment, such as a kota^su, TV and VTR, a video camera, a radio cassette 
recorder, a tape recorder^ AV equipment, such as a mini disc., CD player, a loucfepeafcer, and a 
liquid crystal display, It is used for the application of components, such as the electrical and 
electric equipment and electronic parts, such as a connector, a relay, a capacitor, a switch, a 
printed circuit board, a coil bobbin, a semi -conductor closure ingredient, an electric wire^ a 
cable, a transformer, a deflecting yoke, a panelboard, and a clock, and communication 
equipment, an automobile, a ear, a marine vessel, and an aircraft, a structural ingredient, etc, 
[0089] 

[Example] A synthetic example, a work example, a comparative example, and the example of 
reference are given to below, and this invention is explained in more detail That it is in below 
with the "section" and n % n means die "weight section 7 * and "weight respectively. 
Moreover, that it is with "~Bh" and "~Ph ~" means a "phenyl group" and a * f phenylene group", 
respectively, FnrfhermGre, various inner assessment, such as a work example, is the values 
measured as follows, 

[0090] 1 - Heat deflection temperature ; ASTM According to D-648, it measured by load 18.6 
kgf/cni2 and was considered as the heat-resistant index, 

[0091] Fire Retardancy : 2 V It is Based on Method (Test for Flamrnability of Plastic Materials, 
for Parts in Devices and Appliances UL94, Fourth Edition) of Examining UL-94, A test piece 
1/16 inch in thickness, 5 inches in die lengthy and 0.5 inch m width It used and the evaluation 
test was carried out. A valuation basis is shown below. 
V-0: Fulfill all the conditions of following (A) - (B). 

(A) Flaming of every one-set five test piece after an approaching flame (Same is raised and it 
continues burning) is 1 0 or less seconds. , 

(B) The flaming sum total after a total of every 2 times ten approaching flames is less than 50 
seconds to one-set five test pieces. 

(C) Carry out flaming of no the one-set five test pieces to a clamp. 

(D) No one-set five test pieces trickle the flaming grain which ignites the cotton under 
305mm. 

(E) After the 2nd = appro aching: flame and glowing (although flame is raised and it does not 
bum, it remains as red-hot charcoal) of every one-set five test piece are less than 30 seconds. 
Vrl: Fulfill all the conditions of following (A) - (E). 

(A) Flaming of every one-set five test piece after an approaching flame is less than 30 



seconds. . , 

(B) The flaming smk total after a total of every 2 times ten approaching flames is jess man 

250 seconds to one-set five test pieces. 

•(C) And (D) is the toe as V-0. v . 

(E) After the 2nd approaching flame and glowing of every one-set five test piece are less than 

60 seconds. 

V-2: Fulfill all the conditions of following (A) - (B). 

(AX(B1 (C), and (E) are the same as V~l. , 

(D) One or more of ione-set five test pieces trickle the flaming grain which igmtes the cotton 

under 305mm. 

At least one is not given to the conditions of hJG:Y~2. 

[0092] 3. Volatile gas and discoloration at the time of molding : it checked by viewing. 
[0093] Polyphenylene ether, polystyrene system resin, the halogen free organic phosphorous 
compound, ana the inorganic filler used the following. 

Polyphenylene ether (PPE): Fori (2, me 6-dimethyl 1, 4-phenylene ether), [limiting viscosity 

eta] 0.56 d% . 
High-impact-polystyrene (lilFS) : (trade name: HIPS H550, product made from Japanese 

Polystyrene) ^ 

Polystyrene (GPFS) -(trade name: GPFS G690N, product made horn Japanese Polystyrene) 
Aromatic series phosphoric ester : (triphenyl phosphate (IFF), Wako Pure Chem make) . 
Aromatic-series condensed-phosphoric-acid ester: l 5 3-phenylene screw (2 5 €>-aixyleByi 
phosphate) (trade name PX-200, product made from Daihachi Chemical industry) 
Inorganic filler: Potassium titanate fiber (trade name: TISMO-D Kf, product made from 

Straw SXJTGHAlfO (trade name: by SUTAiOM, product made from Otsuka Chemistry). 
[0094] The synthetic example 1 (composition of the phenoxy pbosphazene compound which 
has the structure of cross linkage by p-phenylene group) 

The toluene solution of the sodium phenoiate was prepared by carrying out the heating reflux 
of Phenol 103.5g (l.imol), 44.0g (Llmol) of sodium hydroxides, 50g of water, and the 
toluene 500ml mixture, and removing only water besides a system. 

[00951 it is concurrent with said reaction and is Hydroquinone 16.5g (G.lSsaol) to a 21. 4 Thu ^ 
opening flask. The toluene soluti on of lithium salt, of hydroquinone and a phenol was prepared 
by putting in Phenol 94. Ig (l.Omol), 31. lg (1.3mol) of lithium -hydroxides, 52g of water, and 
toluene 600ml. carrying out heating reflux, and removing only water besides a system. To this 
toluene solution, it is a dichlorophosphazene oligomer (62% of trimer). After 580g of 20% 
cHorobenzene solutions as for which 12% of a tetramer, a pentamer and 11% of a hexamer, 
3% of the amount object of seven, and more than an octamer contain a 1 2% of mixture 1.0 
unit moi (1 15.9g) were dropped below 30 degrees C under churning, the churning reaction of 
them was carried out at 1 10 degrees C for 3 hours. Next, after adding under churning the 
toluene solution of a sodium phenoiate prepared previously, the reaction was continued at 11.0 
degrees C for 4 hours. 

[0096] After L0L of sodium-hydroxide water solutions washed the reaction mixture 3 times 
3% aft er termination of a reaction, next i .01. of water washed 3 times, the organic layer was 
condensed under reduced pressure. The heating vacuum drying of the obtained product was 
carried out by 80 degrees C and 3 mmHg or less for 1 1 hours, and 21 lg of fine yellow powder 
of bridge formation phenoxy phosphazene was obtained. 

[0097] Bridge formation phenoxy phosphazene obtained above, It became clear- that the 
presentation by 0.04% of hydrolysis chlorine, the weight average molecular weight (Mw) 
1100 (polystyrene conversion, GPC analysis), phosphorus content, and a GHM elemental- 
analysis value was [N==P(~0-p~Ph-0-) 0.15(-O~Ph) 1.7] mostly. 

[0098] TG/DTA analysis (mermogravimetrie analysis) did not show the clear melting point, 



but 306 degrees C and the 5% weight loss temperature of decomposition starting temperature 
were 31 1 degrees C. 

[0099] Moreover, as a result of performing fee quantum of a residual hydroxy! group by the 
aceiylating method, it was below limit of detection (considering it as the bydxoxyl equivalent 
per sample I g :lxlG ~6Eq/(g)). In addition, liiiiit of detection is a same number value also in 
the following synthetic examples, 

[0100] The synthetic example 2 (composition ofthephenoxy phospfaa&ene compound which 
has the structure of cross linkage by a 2 and 24}is(p-oxy-phenyi) isopropylidme radical) 
Phenol 65 Sg (0.7mol) and toluene 500ml was put into the 1L 4 Thn opening flask, and under 
churning, keying internal solution temperature at 25 degrees C 5 14.9g of metallic-sodium 
0.65 gram atonis were cut out finely, and were thrown in. Churning was continued for 8 hours 
until metallic sodium disappeared thoroughly at 77-113 degrees C after termination of the 
charge, and the sodium-pheiioiate solution was prepared. 

[0101] It is eoncun?ent with said reaction and hisphenol A. 57.1g (0,25mol), Phenol 103,5g 
(Limol) and tetralxydrofuran (THE) 800ml was put into the 3L 4 Thu opening flask, and 
under churning, keeping internal solution temperature at 25 degrees C or less, 1 Llg of metal 
lithium L6 gram atoms were cut out finely, and were thrown in. Churning was continued for 8 
hours after termination of the charge until metal lithium disappeared thoroughly at 61-68 
degrees C. It is a dicMorophospha2ene oligomer (concentration: 37%) to this slurry solution. 
3 13 g of chlorohen^ene solutions, a presentation: Under churning of a 1% of mixture 1,0 unit 
mo! (1 15-.9g)y 75% of a triiner, 17% of a tetramer, 5 and 6% of the hexaraer, 1% of the 
amount object of seven, and more than the octamer reacted at 80 degrees C for 2 hours* after 
being dropped over 1 hour, keeping internal solution temperature at 20 degrees C or less. 
Subsequently, under churning, after adding the sodium-phenolate solution prepared separately 
over 1 hour, keeping internal solution temperature at 20 degrees C ?: the reaction was carried 
out at. 80 degrees G for 5 hours, 

[0102] After termination of a reaction, the reaction mixture was condensed and 1L of toluene 
was newly added except for THF- It is 2%NaOH about this toluene solution. After washing, 
next L0L of water washed 3 times 3 times at 11, the organic layer was condensed under 
reduced pressure. The heating vacuum drying of the obtained product was carried out by 80 
degrees C and 3 nnnHg or less for 1 1 hours, and 229g of white powder of bridge formation 
phenoxy phosphazene was obtained. 

[0103] Bridge fonn ation phenoxy phosphazene obtained above, 0.07% of hydrolysis chlorine, 
the weight average molecular weight (Mw) 1 130 (polystyrene conversion,. OFC analysis), 
phosphorus content, and a CHN elemental-analysis value **** presentation were [N^P(-0- 
Ph~e(CH3) 2-Ph-0~) 0.25(-OPh) 1 .50]. 

[0104] TG/DTA analysis did not show the clear melting point but 308 degrees C and the 5% 
weight loss temperature of decomposition starting temperature were 313 degress C 
Moreover, the amount of residual hydroxy! groups was below limit of detection (the 
acetylatmg method). 

[0105] Ths synthetic example s (composition of thephenoxy phosphazene compound which 
has the structure of cross linkage by a meta-phenylene group) 

It replaced with hydroqinnone, and using resorcinol, reaction and processing were performed 
like the synthetic example 1, and 209g of white powder of bridge formation phenoxy 
phosphaaene was obtained. 

[0106] 0.08% of hydrolysis chlorine, the weight average molecul ar weight (M w) 1080 
(polystyrene conversion, GPC analysis), phosphorus content, and the CHN elemental-analysis 
value **** presentation of the bridge formation phenoxy phosphazene obtained above were 
[N-P(-O^Ph-O-) O.lS^O-Mi) L7]> 

[0107] TG/DTA analysis did not show the clear melting point, hut 304 degrees C and the 5% 
weight loss temperature of decomposition starting temperature were 31 1 degrees C 



Moreover, fee amount of residual hydroxy! groups was below limit of detection (fee 
acetylating method). 

[01 OS] The synthetic example 4 (composition of the phenoxy phosphazene which has fee 
structure of cross linkage by a 4 and 4'-suli>nyl diphenylene radical {bisphenol S residue)) 
Phenol 103 Jg (1 .Ifeol) and THF 500ml was put into the 11. 4 Tim opening flask, and under 
chunang, keeping internal solution temperature at 25 degrees C, 25.3g of metallic-sedbm 1.1 
gram atoms were cut out finely, and were thrown in. dhurnmg was continued for 5 hours until 
metallic sodium disappeared thoroughly at 65-72 degrees C after termination of the charge. 
[0109] It is concurrent wife said reaction and they are Phenol 94.1 g (LOmo!) and Bispheuot S 
with a ll. 4 opening flask. It is THF about 6.26g (G.025mol). It dissolves in 500ml. 24.1g of 
debri s of metallic-sodium 1.05 gram atom is supplied below 25 degrees C, and it applies after 
termination of fee charge for 1 hour, and is 61 degrees C. Churning was continued at 
temperature up and 61-68 degrees C for 6 hours, and the sodium-phenolaie mixed solution 
was prepared. This solution Diehloropho sphazene oligomer ([ 62% of a trimer, 12 % of a 
tetramer, a pentainer, and 1 1 % of hexamer ]) The churning reaction was carried out at 7 1-73 
degrees C after dropping under cooling / churning of 25 degrees C or less for 5 hours at 580g 
of 20% chlorobenzene solutions as for which 3% of fee amount object of seven and more than 
an octamer contain a 12% of mixture 1.0 unit mol (1 15.9g). Next, after the sodium-phenolate 
solution prepared previously was dropped, the reaction was continued at 71-73 degrees C for 
3 hours, and fee sodium phenolate was prepared. 

[01 10] After condensing the reaction mixture after termination of a reaction and remelting to 
chlorobenzene 500ml, 3 times, 5% sulfuric acid treatment, 5% sodium bicarbonate 
backwashing by water, and three rinsings were performed, concentration hardening by drying 
of the 5%NaGH backwashing by water was carried out, and 216g of wax-like objects of the 
straw color of bridge formation phenoxy phosphazene were obtained. 
[0111] The bridge formation phenoxy phosphazene obtained above is 0.05% of hydrolysis 
chlorine, and fee weight average molecular weight (Mw) 1030 (polystyrene conversion). The 
presentation was mostly determined as [NKP(-0-Ph-S02-Ph-Q~) 0.025(~G-Ph) 1.95] with 
phosphorus content and a CHN elemental-analysis value. 

TG/DTA analysis; melting out temperature Tin: 103 degree G, decomposition starting 
temperature:321 desgree C, and. below amount of 5% weight loss temperamm:332~degree-C 
residual hydroxy! gxoupsfemit of detection (the acetylating method) 
[0112] The synthetic example 5 (composi tion of the phenoxy phosphazene which has fee 
structure of cross linkage by a 4 and 4 r -sulfonyl diphenylene radical (bisphenol S residue)) 
The sodium phenolate was prepared like the synthetic example 4 using Phenol 37.6g (0.4mol) 
and 9,2g of metallic-sodium 0.4 gram atoms. 

[01 13] Moreover, Phenol 160.0g (1.70mol), Bisphenol S The mixture of a sodium phenolate 
and a NATORIUMU1I phenolate was prepared like fee synthetic example 4 using 12.5g 
(O.OSmol) and metallic-sodium 1 .8 gram atom (41 .4g). This mixture Dichiorophosphazene 
oligomer ([ 62% of a fanner, and 12% of tetramer ])■[ 580g of 20% chlorobenzene solutions as 
for which a pentamer and 1 1% of a hexamer, 3% of the amount object of seven, and more 
than an octamer contain a 12% of mixture 1 .0 unit mol (1 1 5. 9g) ] It was dropped under 
cooling / churning of 25 degrees C or less, and was operated like the symhetic example 4 
below" 218g of straw color wax-like objects of bridge formation phenoxy phosphazene were 
obtained, and it checked feat they were the following compounds as a result of analysis. 
[N-P(-O-Ph-SO2-Ph-O-)0.05(-G-PIi)1.90] 

residual chlorine: 0.01% or less weig>t-average-inoleciilar~weight MwrlOSO (polystyrene 
conversion) 

TG/DTA analysis; melting out temperature Tm: 103 degree C, decomposition starting 
temperature:320 degree C, and below amount of 5% weight loss temperatee:334-degree-C 
residual hydroxy! groups dimit of detection 



[0114] The synthetic example 6 (composition of the phenoxy phosphazene which has the 
siracture of cross linkage by a 4 and 4-sulfonyl diphenylene radical (bispheiiol S residue)) 
The sodium phenolate was prepared like the synthetic example 4 using Phenol 37, 6g (QAmol) 
arid 9*2g of metallic-sodium 0.4 grain atoms. 

[01 15] Moreover, Phenol 14 L2g (lJSGmdl), Bisphenol S The mixture of a sodium phenolate 
and a NATQRIUMUJI phenolate was prepared like the synthetic example 4 using 3X5g 
(0-lSmol) and4L4g of rnetallic-sodiixm L8 gram atoms. This mixture Biehlorophosphazene 
oligomer ([ 62% of a trimer, and 12% of tetramer ]) [ 580g of 20% chlorobenzene solutions as 
for which a. pentamer and 1 1% of a hexamer, 3% of the axuomrt object of seven, and more 
than an octamer contain a 12% of mixture L0 unit mol (IlSJg) ] It was dropped under 
cooling / churning of 25 degrees C or less, and was operated like the synthetic example 4 
below, 21 7g of straw color wax- like objects of bridge formation phenoxy pho^hazene were 
obtained, and it checked that they were the following compounds as a result of analysis, 
p>M^G-P^ 

residual chlorine: 0.03%. weight-average^^ 1 150 (polystyrene 

conversion) 

TG/DTA analysis; melting out temperature Tm:detection improper, decomposition starting 
temperature;318 degree C> and below amount of 5% weight loss temperatiire:335-degree-C 
residual hydroxy! groups {acetylating method);limit of detection 

[0116] The syntheti c example 7 (composition of the phenoxy phosphazene which has the 
stmctee of .cross.liiika^ by. a 4 and 4*H^xydiphenyl.ene radical). 

The sodium phenolate was prepared like the synthetic example 4 using Phenol 94 J g (l.Omol) 
and 23;Og of metallic-sodium 1 .0 gram atoms, 

[01 17] Moreover, the mixture of a sodium phenolate and a NATORIUMUJI phenolate was 
prepared like the synthetic example 4 using Phenol 94. Ig (l.Omol), the bis(4-hydroxyphenyl) 
ether 20;2g (OTOxnoI), and 27.6g of metalhc-sodium 1,2 gram atoms. This mixture 
Dichloropbosphazene oligomer ([ 62% of a Mrner, and 12% of tetramer ]) [ 580g of 20% 
chlorobenzene solutions as for which a pentamer and 1 1% of ahexamer, 3% of the amount 
object of seven, and. more than an octamer contain a 12% of mixture 1.0 unit mol (1 15.9g) J It 
was dropped under cooling / churning of 25 degrees C or less, and was operated like tire 
synthetic example 4 below, 21 Ig of straw color wax-like objects of bridge formation phenoxy 
phosphazene were obtained, and it checked that they were the following compounds as a 
result of analysis. 

[0118] [N-P(-O*O^Ph-O-)0Tf 0~Ph)L8j 

Residual chlorine: 0.01% or less wei^it-average-molecular-weight Mw;1100 (polystyrene 
conversion) 

TG/DTA analysis; melting out temperature Tm: detection improper j. decomposition starting 
temperature:32i degree C, and below amount of 5% weight loss temperature:32S-degree-C 
residua], hydroxy! groups (acetylating method) : limit of detection 

[01.19] The synthetic example 8 (composition of the phenoxy phosphazene which has the 
structure of cross linkage by a 4 and 4'^oxydiphenylene radical) 

The sodium phenolate was prepared like the synthetic example 4 using Phenol 94,1 g (L0mol) 
and 27. 6g of metallic-sodium 1 2 gram atoms. 

[0120] Moreover, the mixture of a sodium phenolate and a NATORIUMUJI phenolate was 
prepared like the synthetic example 4 using Phenol 94. Ig (LOmol),' the bis(4-hydroxyphenyl) 
ether 40,4g ((L20inol), and 27,6g of metalhc-sodium 1 ,2 gram atoms. This mixture 
DicMorophosphaxene oligomer ([ 62% of a trimer, and 12% of tetramer 1) [ 580g of 20% 
cMorobenzene solutions as for which a pentamer and 1.1% of ahexanier, 3% of the amount 
object of seven, and more than an octamer contain a 12% of mixture .1.6 unit mol (115 ;9g) ] It 
was dropped under cooling / churning of 25 degrees C or less, and was operated like the 
synthetic example 4 below, 212g of straw color wax-like obj ects of bridge formation phenoxy 



phosphate wore obtained, and it checked that they were the following compounds as a 
result of analysis, 
[0121] ]^P(-6-l^^ 

Residual chlorine: 0.02% weight-average^oleenlar-wdght Mw: 1220 (polystyrene 
conversion) 

It can TG/DTA-analyze^ arid can meltiiig-mii-te^ : cannot detect, but they are 

decomposition starting ten^erature:306 degree C and below amount of 5% weight loss 
teinperature:321-de^ee-C residual hydroxyl groups (acetylating method) ;liniit of detection, 
[0122] The synthkic example 9 (composition of "the phenoxy phospha^ene wMcli has fee 
structure of cross Hi&age by a 4 and. ^-thio dipfaenylene radical) 

The sodium phmolate was prepared Eke the synthetic example 4 using Phenol 94 J g (LQmol) 
and 23. Og of metallic-sodium 1,0 pam atoms, 

[0 1 23] Moreover, the mixture of a sodium phenolate and a HATGSEJMUH phenolate was 
prepared like the synthetic example 4 using phenols 94,1 g (LOmol). and 4, the 4^tModiphenoi 
21 Sg (0;i0mol) 5 and. 27.% of metaM^s^dimn 1 .2 gram atoms. This mi^ure 
Diehlorophosplias:ene oligomer ([ 62% of a trimer, and 12% of tetraraer ]) [ 580g of 20% 
chlordben^ene solutions as for which apentamer and 11% of a hexatner, 3% of the amount 
object of seven, and more than an octam^ of mixture LQ umtmol (115.9g) ]It 

was dropped under cooling / churning of 25 degrees C or less, and was operated like the 
synthetic example 4 below, 215g of straw color high viscosity obj ects of bridge formation 
phenoxy phosphazene were obtained, and it checked that they were the following compounds 
as a result of analysis. 

[0124] [H-P(«O^S-Ph-O')0,i(^Ph)LS] 

Residual chlorine: #.07%: weight-average-molecula^weight Mw: 121 0 (polystyrene 
conversion) 

It can TG/DTA-analyze ? arid can melting-ont4emperatiure-Tm 5 : cannot detect, hut they are 
decomposition starting temperature:337 degree C and below amount of 5% weight loss ^ 
temperature:342-degree-C residual hydroxy! groups (acetylating m 

[01253 The synthetic example 10 (composition of the phenoxy phosphazene which has the 
structure of cross linkage by a 4 and 4>-thio diphenylene radical) 

The sodium phenolate was prepared life the synthetic example 4 using Phenol 94, Ig (LOnaol) 
and 23. Og of metallic-sodium. 1.0 gram atoms. 

[0126] Moreover, the mixture of a sodium phenolate and a NATORXUMUJI phenolate was 
prepared like the synthetic example 4 using phenols 94:1 g (LOmol) and -4; the 4'-tMochphenol 
43.7g (0.20mol), and 27,6g of metalhc-sodium 1 ,2 gram atoms. This mixture 
DicMoropbosphazene oligomer ([ 62% ofatrhxier, and 12% of tetramer ]) [ 580g of 20% 
chlorobenzene solutions as for which a pentamer and 1 1% of a hexamer, 3% of the amount 
object of seven, and more than an octamer contain a 12% of mixture L0 unit mol (1 15.9g) ] It 
was dropped under cooling / churning o f 2 5 degrees C or less 9 and was operated like the 
synthetic example 4 below, 21 7g of straw color high viscosity objects of bridge formation 
phenoxy phesphazene were obtained, and it checked that they were the following compounds 
as a result of analysis . 
[0127] [N~P(-Q~Ph^ 

Residual chlorine: 0,01% weight-average-mote^ 
conversion) 

It can TG/DTA-analyze, and can melting-out^emperatirre-Tm, : cannot detect but they are 
decomposition starting temperature :34 1 degree C and below amount of 5% weight loss 
temperature:347-degree~C residual hydroxyl groups (acetylating method);limit of detection. 
[012 8] The synthetic example 11 (composition of the phenoxy pftiosphazene which has the 
structure of cross linkage by a 4 and 4 T -diphenylene radical) 

The sodium phenolate was prepared like the synthetic example 4 using Phenol 94.1 g (LOmol) 



and 23 , Og o f metallic-sodium I X) gram atoms . 

[0129] Moreover, the mixture of a sodium phenolate and a NATORIIIMIJII phenolate was 
prepared like the synthetic example 4 using phmols 94 Ig (LOmol) and 4 ? the 4'~diphenoi 
18.6g (0 Jttool), and 27.6g of metalHc-sodiiiin 1.2 grain atoms. This mixture 
Dichlorophospha^ene oligomer ([ 62% of a Miner, and 12% of tetramer ]) [ 580g of 20% 
ehlorobenzcae solutions as for which a pentarner and 11% of a hexanier, 3% of the amount 
object of severe and more than an octarner contain a 12% of mixture 1.0 unit mol (115,9g) ] It 
was dropped under cooling / churning of 25 degrees C or less, and was operated like the 
synthetic example 4 below, 208g of straw color high viscosity objects of bridge formation 
phenoxy phosphazene were obtained, and it checked that they were the following compounds 
as a result of analysis. 

Residual chlorine: 0.01% wei^t- average-molecular- weight Mw: 1 210 (polystyrene 
conversion) 

It can TG/DTA-analyze 5 and can mehmgK>ut-temperature-Tm, : cannot detect, but they are 
decomposition starting temperature :33 8 degree € and below amount of 5% weight loss 
temperature:349-degree-C residual hydroxy!. groups (acetyiating melhod):limit of detection^ 
[0131] The synthetic example 12 (composition of the phenoxy phosphazene which has thei 
stracture of cross linkage by a 4 and 4 -diphenylene radical) 

The sodium phenolate was prepared like the synthetic example 4 using Phenol 94 Ag (LOrnol) 
and 23.0g of metaliic-sodinm 1,0 gram atoms, 

[0132] Moreover, the mixture of a sodium phenolate and a NATOR1TJMXIJ1 phenolate was 
prepared like the synthetic, example 4 using phenols 94.1g (l.Qmol) and 4 ? the 4Vdiphenbl 
37.2g (0,20mol) ? and 27.8g of metallic-sodiniia 1.2 grain atoms/This mixture 
Dichlorophosphazene. oligomer ([ 62% of a trimer, and 12% of tetramer ]) [ 5S0g of 20% 
chlordbenzene solutions as for which a pentamer and 11% of a hexamer, 3% of the amount 
object of seven, and more than an octarner contain a 12% of mixture L0 unit mol (1 153g) ] It 
was dropped under cooling / churning of 25 degrees C or less, and was operated like the 
synthetic example 4 below, 21 Ig of straw color high viscosity objects of bridge formation 
phenoxy phosphazene were obtained, and it checked that they were the following compounds 
as a result of analysis, 
[0133] [N-P(~0^ 

Residual chlorine: 0.01% wei^» average-molecular- weight Mw:l 350 (polystyrene 
conversion) 

It can TG/DTA-analyze ? and can meltmg-out-temperatwe-Tm, : cannot detect, but they are 
decomposition starting temperature: 33 6 degree C and below amount of 5% weight loss 
tempemture:347-degree-C residual hydroxy! groups (acetyiating method) : limit of detection. 
[01 34] It is. a flameproofing agent to the resinous principle 100 weight section which consists 
of 80 copies of work-example 1 Fori (2, the 6-dtaetbyl I, 4~phenylene ether), ten copies of 
high imp act polystyrene (HIPS), and ten. copies of polystyrene (GPPS), Five copies of bridge 
fomiation phenoxy phosphazene compounds manufactured in the synthetic example 1 are 
added, and they are after mixing and 25mm with a mixer. Fusion kneading was earned out 
using the biaxial kneading machine, and the fiame-retaxdant-resin constituent was obtained. 
[0135] The I/I64neh-thick test piece was produced for this constituent with injection 
molding, and heat deflection temperature was measured according to D-648 of the fire- 
resistant assessment based on the method of examining OL-94, and ASTM, As a result, fire 
reiatdancy is V-Q, heat deflection temperature is 150 degrees C, and JUSHINGU was not 
accepted at the time of molding. 

[0136] The fiame-retaxdant-resin constituent was obtained like the work example 1 except 
using the bridge formation phenoxy phosphazene compound manufactured in a work example 
2 - the examples 2-12 of 12 composition, 



[0137] The flame^et^daa^resm constituent was obtained like the work example 1 except 
adding a work sample 13 and also 1.5 copies of straw SUTGNAITO. 
[0138] Replace witiathe bridge formation pheiioxy phosphaze&e cotnpomid manniBctured in 
the example I of work-example 1 4 composition, and: make it be the same as that o f a work 
example I except using one copy of three copies of bridge formation phenoxy phosphaxene 
compound [ wMeh wemmam^ syn&etic example 2 ] and I, and 3-pfenylene 

screw (2, 6-dixyle^ phospKate) (FX-2G0). The flame-retaMaM-resia constituent was 
obtained. 

[01391 It replaces with the bridge formation phenoxy phosphasene compound mannfactured 
in the comparative example 1 - the example 1 of 3 composition, and is TPP. Fire copies 
(comparative example 1) or PX-200 The flame-retardant-resm constituent was obtained like 
the work example 1 except blending five copies (comparative example 2) 5 or not blending a 
flame retarder (comparative example 3)* 

[0140] Production and assessment of the test piece were performed like the work example 1 
using the flame-retardant-resm constituent obtained by the flame-retardant-resiB constituent 
and comparative examples 1-3 which are acquired in the above-mentioned work examples 2- 
14. These results are shown in a table L 

[0141] In. addition, as for the resin composition object of the comparative example I ? 
JUSHXN6U was accepted at the time of molding. Moreover, the resin composition object of 
the comparative example 3 did not show fire retardancy at all. 
[0142] ' ' " ' ' 
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[0143] A resinous principle is the mixture of PPE/PS resin -80/20 among a table 1 . Inorganic 
bulking agent and PX-200 and TPP of straw SUTDNAITO are halogen tee organic 
phosphorous compounds. 

[0144] Work-example 15 Fori (as IS copies of bridge formation phenoxyphosphszene 
compounds manufactured in the synthetic example 1 in the resinous principle 1.00 weight 
section which consists of 2, the 6~dimemyl 1, 50 copies of 4-phenylene ether, 25 copies of 
high impact polystyrene (HIPS), and 25 copies of polystyrene (GPPS), and a fire-resistant 
assistant) Ten copies of melamme SHIANU rates are added, and they are after mixing and 



25mm with a . mixer. Fusion kneadmg was carried out nmxg. the biaxial kneading machitie, and 
the flame-retardant-resiB constituent was obtained, 

[0145] The 1/1 6-incfa-thick test piece was produced for this constituent with mjectioa 
molding., a»d heat deflection temperature was measured according to D-64S of the fire- 
resistant assessment based on the method of exMaixiing l)3>94 > and ASTM. As a result, fire 
retardancy is V~0 5 heat deflection temperature is 101 degrees C ? and JUSHIMGU was not 
accepted at the time of molding, 

[0146] It replaced with the bridge fomiatiort phenoxy phosphazeae compound mauufact"ured 
in the work example 16 - the example 1 of 26 mmpositio^. m& the. flme-ret^ant-regiii 
constituent was obtained like the work example IS except using the bridge formation phenoxy 
phosphazene compound manufactured in the synthetic examples 2-12. 
[0147] It replaced with the bridge formMoB: phmoxy phospha&ene compomad mamifactnred 
in the example 1 of work-example 27 composition, the bridge formation phenoxy 
phosphazene compound manufaclHred in the synthetic example 3 was used, and the flame- 
retardant-resin constituent was obtained like the work example 15 except adding I S copies of 
potassium iitanate fibers (TISMO-D N) farther.: 

[0148 ] Ten copies of bridge formation phenoxy pho sphazene compounds which replaced with 
the bridge formation phenoxy phosphazene compound manixfaotured. in the example 1 of 
work-example 28 composition, and were manufactiired in the synthetic example 4, The flame- 
retardant-resm constituent was obtained like the work example 15 except using two copies of 
1 and 3-phenyIene screws (2, <6~dixyleny! phosphate) (PX-200), 

[0149] It replaces with the bridge fonnation phenoxy phosphazene eomponnd maxm&ctured 
in the comparative example 4 - the example 1 of 7 composition. TFP 15 copies (comparative 
example 4) or PX-200 blending 15 copies (comparative example 5), or not blending only a 
flame retarder — and the loadings of a fire-resistant assistant — 20 copies — carrying put 
(comparative example 6) — or make it be the same as that of a work example 15 except not 
blending both a Same retarder and a fee -resistant assistant (compara tive example 7) The 
flame-retardaiit-resiii conststaent was obtained, 

[0150] Production and assessment of the test piece were performed like the work example 15 
using the flaine-retardaBt-resm cpHStifeient obtained by the ^ 

aiid comparative examples 4-7 which are acquired m the above-mentioned work examples 16- 
28. These results are shown m a table 2* 

[0151] In addition, as for the resin composition object of the comparative example 4, 
JUSIBNGU was accepted at the time of molding.. Moreover, the resin composition object of 
the comparative example 7 did not show fire retardaxicy at all 
[0152] 
[Table 2] 
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[0153] A resinotis priiK^ipIe is reslii -50/50 am^Bg a tafcle 2. ^ 

[0154] Work-exaiDple 29 Fori (it is . a flame retarder to the resinous ptmciple 1 00 weight 
section which consists of 2 5 the 6»dimethyl 1, 20 copies of ether, 40 copies of 

high impact polystyrene (HIPS), and 40 copies of polystyrene (GFPS)) Bridge ibxmMion 
phexioxy phosphazeixe compomid maantaetared in the synthetic example 1 It is a melamine 
SHIAlSfo raters 20 copies and a fire-resistant assistant, 20 copies &m added and they are after 
mixing and 25 mm ^ith a Mxm Fusion kneading was carried ottt using fee biaxial kneading 
machine, md the flame-ret^ was obtained. 

[0 1 55] The 1/1 6-lnch-thick test piece was prbdnced for this constituent with icy action 
molding, and heat deflection temperature was measured according to D-648 of the fire- 
resistant assessment based on the method of examining UL-94, and ASTM, As a result, fire 
xetardancy is V-0. heat deflection temperature is 82 degrees C, and JUSHINGU was not 
accepted at the time of molding. 

[0156] it replaced with the bridge formation phenoxy phosphazene; compound manufactured 
in the work example 30 - the example 1 of 40 composition, and the flame-retardant-resin 
constituent was obtained like the work example 29 except using the bridge formation pfeenoxy 
phospha^ene compound manufactured in the synthetic examples 2-1.2. 
[0157] Replace with the bridge formation phenoxy phosphazme compound mamifachired in 
the example I of work-example 41 composition, use 20 copies of bridge formation phenoxy 
phosphazene compounds manufectured in the synthetic example 5, and make it be the same as 
that of a work example 29 except adding 15 copies of potassium titanate fibers (TISMO-D N} 
ftuther. The flame-retardant-resin constituent was obtained. 

[01 58^ & replaced with the bridge fbimation phenoxy phosphasene compound ; manufactured 
ra the example 1 of work-example 42 composition, and the flame-retardan^esin constituent 
was obtained like the work example 29 12 copies of bridge formation phenoxy phosphazene 



compounds manufactured in the synthetic example 6, and except using four copies of 
triphenyl phosphate (TPP). 

[0159] It replaces with the bridge foimaiion pherioxy phosphazene compound manufactured 
in the comparative example 8 - the example 1 of 11 composition* TPP 20 copies (comparative 
example 8) or PX-2GG Mending 20 copies (comparative example 9), or not blending only a 
flame retard er - and the loadings of a fire-resistant assistant —30 copies — carrying out 
(comparative example 10) — or make it be the same as that of a work example 29 except not 
blending both a flame retarder and a fire-resistant assistant (comparative example 1 1} The 
flame-retardant-resin constituent was obtained , 

[0160] Production and assessment of the test piece were performed like the work example 29 
using the Qame-retardant-resin constituent obtained by the flame-retardant-resin constituent 
and comparative examples 8-1 1 which are acquired in the above-mentioned work examples 
29-42 , These results are shown in a table 3. 

[0161] In addition, JOSHIKOU with a resin composition object of a comparative example 8 
intense at the time of molding was accepted, Moreover, the resin composition object of the 
comparative example I I did not show fee retardancy ai all. 
[0162] 
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[0163] A resinous principle' is the mixture of PPE/PS resin =20/80 among a table 3. 



[Translation done.] 



